The exact nature and pathophysiology of fatigue remain largely elusive despite its high prevalence in physically ill patients. Studies on the relationship between the immune system and the central nervous system provide a new perspective on the mechanisms of fatigue. Inflammatory mediators that are released by activated innate immune cells at the periphery and in the central nervous system alter the metabolism and activity of neurotransmitters, generate neurotoxic compounds, decrease neurotrophic factors, and profoundly disturb the neuronal environment. The resulting alterations in fronto-striatal networks together with the activation of insula by inflammatory interoceptive stimuli underlie the many dimensions of fatigue including reduced incentive motivation, decreased behavioral flexibility, uncertainty about usefulness of actions, and awareness of fatigue.
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The many facets of fatigue Many definitions of fatigue have been proposed. One that is often cited refers to fatigue as 'an overwhelming, debilitating, and sustained sense of exhaustion that decreases one's ability to carry out daily activities, including the ability to work effectively and to function at one's usual level in family or social roles' [1] . There are at least two dimensions to fatigue: 'I cannot do it, I am exhausted' versus 'I do not feel like doing it, it is not worth it'. The first dimension is relatively easy to characterize because it is usually associated with obvious physical signs. The second dimension is more difficult to characterize and is usually referred to as central fatigue or 'the failure to initiate and/or sustain attentional tasks and physical activities requiring self motivation' [2] . Central fatigue rarely occurs alone, and it is often associated with sleep disorders, pain, and affective and cognitive alterations.
Fatigue is prevalent in the general population, with rates of approximately 20% [3] . Approximately one-third of patients' complaints in medical general practice relate to fatigue [4] . The prevalence of fatigue increases dramatically, up to and above 50%, in several medical conditions that involve dysregulation of the immune system, such as cancer, chronic infection, autoimmune diseases, and neurological diseases [5] . Fatigue in patients who are physically ill is one of the most common and earliest nonspecific symptoms of disease and can persist long after the medical condition has resolved.
In practice, fatigue is self-reported. Given that subjective fatigue correlates poorly with objective measures of physical activity and performance [6] , several questionnaires have been developed to measure the overall severity of fatigue and in some cases its dimensions. However, what is often forgotten while processing these scores is that fatigue is a product of the patients' representation of their condition and is part of the perceptions that patients form about their illness. These perceptions vary according to time and depend on the way in which patients can mobilize their resources and cope with this particular threat to their integrity that their illness represents [7, 8] . Patients do not remain passive but are always forming expectations about possible futures and actions. This aspect is captured by the concept of self-efficacy, a cognitive construct implicating one's self-perception about one's performance ability. Fatigued patients with a history of breast cancer or multiple sclerosis have a poor self-efficacy that accounts for their inability to engage in physical exercise despite its potential benefits [9] .
In view of the large body of data that is available on the relation between fatigue and inflammation and the negative impact of inflammation on motivated behavior, we propose that fatigue in subjects with inflammation is a feeling that relates to the lack of motivation to deploy resources and engage in high-effort performance to cope with their situation. This is in contrast to depression that has a helplessness component together with self-depreciation, sadness, and anhedonia.
Inflammation, sickness, incentive motivation, and fatigue The conceptualization of inflammation-induced fatigue requires an evolutionary perspective. In a seminal paper, Hart suggested that the behavior of sick animals is not a maladaptive response or the effect of debilitation but an organized, evolved strategy to facilitate the role of fever in combating viral and bacterial infections [10] . Subsequent studies have focused on the mechanistic aspects of inflammation-induced sickness. Evolutionary conserved structures of pathogens activate a limited set of innate immune receptors, known as toll-like receptors, that are 
